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57 ABSTRACT 
A lens barrel for a photographic camera including a 
focussing device. An outer barrel is attached to the 
body of the camera and an inner barrel loosely fits 
within the outer barrel. This inner barrel is rotatable 
together with the objective lens by adjustment of the 
focussing device. A helical cam surface is provided at 
the end of the inner barrel. A back adjusting member 
is adjustably arranged on the outer barrel so that it 
contacts the helical cam surface and serves to move 
the inner barrel along the axial direction with respect 
to the outer barrel in response to an adjustment. A 
spring member biases the inner barrel in the direction 
of the helical cam surface for urging it against the 
back adjusting member. 

10 Claims, 5 Drawing Figures 
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1. 

LENS BARREL FOR PHOTOGRAPHIC CAMERAs 
BACKGROUND OF THE INVENTION 

The present invention relates to a lens barrel for a 5 
photographic camera which includes a focussing device 
and also a mechanism for back adjusting. 
As is well known, the lens barrel for a camera in 

cludes an outer barrel attached to the camera body, an 
inner barrel integrally composed with the lens system 10 
and arranged within the outer barrel and a focussing 
device. In previously known arrangements the inner 
barrel is coupled to the outer barrel by means of a 
helicoid screw or a pin slot coupling. The lens system is 
moved in conjunction with the inner barrel by adjusting 15 
the focussing device for focussing. Normally, in order 
to improve the accuracy of focussing with such a lens 
barrel, a back adjusting mechanism is provided in the 
lens barrel. Such a back adjustment is provided after 
the lens barrel has been completely assembled. After 20 
such assembly, the focussing device is adjusted so as to 
move the lens system to the position where the light 
from the infinite object focuses on an image plane of 
the film within the camera. The back adjusting mecha 
nism is then adjusted so as to restrict the range of 25 
movement of the inner barrel with respect to the film 
plane, and to ensure that the inner barrel will be appro 
priately adjustable for focussing. Such an adjustment is 
usually referred to as back adjustment or adjustment 
for back focal length. 30 

In the previously known systems where helicoid 
screws and pin slot couplings have been utilized for 
coupling the inner and outer barrels, and relatively 
large number of parts and corresponding increase in 
manufacturing costs have become a significant prob- 35 
lem. Additionally, with such systems there is required a 
significant amount of time for the back adjustment to 
be made. w 

SUMMARY OF THE INVENTION 40 

An object of the present invention, therefore, is to 
provide an improved and simplified lens barrel assem 
bly having a back adjustment mechanism. 
Another object of the invention is to avoid the disad 

vantages of previous conventional devices and to pro- 45 
vide a lens barrel for a camera having a simple con 
struction with a less number of parts which enables a 
back adjustment to be precisely made with less skill and 
also makes focussing possible with the same construc 
tion. - . 50 

To accomplish these objectives in accordance with 
the present invention, the conventional helicoid screws 
are removed and there is provided a helical cam sur 
face formed on the end of the inner barrel integrated 
with the lens system. The helical cam surface is urged 55 
against a back adjusting member arranged within the 
outer barrel. A spring member is provided for biasing 
the helical cam surface against the back adjusting 
member in such a manner that there is no play between 
the back adjusting member and the cam surface. The 60 
desired back adjustment is carried out by adjusting the 
position of the back adjusting member and focussing of 
the lens is made by rotating the inner barrel. 
More specifically in this lens barrel of the present 

invention, the back adjusting member is either a ta- 65 
pered screw or an eccentric pin positioned on the outer 
barrel in order to be able to come into contact with the 
helical cam surface. The spring member, which biases 

2 
the inner barrel, is provided so that the cam surface is 
always pressed against the back adjusting member and 
makes it possible to provide a precise back adjustment 
by merely adjusting the position of the adjusting mem 
ber. The helical cam surface and the adjusting member 
in conjunction correspond to the conventional helicoid 
screw so that focussing is also easily and effectively 
achieved with this construction. This assembly provides 
all of the desired functions while the number of parts is 
decreased and the manufacturing cost is lowered. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a conventional lens 
barrel. 
FIG. 2 is a sectional front view of a portion of the lens 

barrel of FIG. 1. 
FIG. 3 is a cross-sectional view of a lens barrel in 

accordance with the present invention. 
FIG. 4 is a sectional view along lines X-X in FIG. 3. 
FIG. 5 is a perspective view of a portion of the inner 

barrel shown in FIG. 3. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

FIGS. 1 and 2 both illustrate a typical conventional 
lens barrel which is capable of having a back adjust 
ment made. In this lens barrel, lenses 1, 2 and 3 are 
held within inner barrel 4. An outer barrel 5 is attached 
to the camera body, which is not illustrated. Inner bar 
rel 4 fits within outer barrel 5 and is held in place by 
means of helicoid screws 4a and 5a. A rack 6 is mov 
able from outside of the camera. A pinion 7 loosely fits 
around inner barrel 4 and engages rack 6. When a set 
screw 8 in a tapped hole 7a is tightened, pinion 7 be 
comes integrally coupled with inner barrel 4. Thus, 
when rack 6 is moved under the above conditions, 
inner barrel 4 is integrally rotated with pinion 7, along 
with lenses 1, 2 and 3 so that focussing can be accom 
plished. A stopper 9, which contacts projection 6a of 
rack 6 and is attached to either the camera body or 
outer barrel 5, restricts the starting position and the 
ending position of the axial movement of inner barrel 4. 

In order to make it possible to carry out the back 
adjustment with such a lens barrel, pinion 7 and inner 
barrel 4 can be individually rotated by lossening set 
screw 8. After loosening the set screw, inner barrel 4 is 
rotated by itself so as to move lenses 1, 2 and 3 to the 
position where the light from an infinite object focuses 
on an image plane of film F within the camera. The 
resulting distance D between lens 3 and the image 
plane of the film is referred to as the back focal length. 
Next, rack 6 is moved to the end position of the long 
distance side controlled by stopper 9. Finally, set screw 
8 is again tightened so that inner barrel 4 and pinion 7 
are again integrally coupled. Having made such a back 
adjustment, when rack 6 is now moved to the end posi 
tion of the long distance side to the position determined 
by stopper 9, lenses 1, 2 and 3 always focus on infinite 
objects, and alternatively when rack 6 is moved to the 
short distance side, the lenses can be focused on the 
nearer objects in dependence upon the amount of 
movement. 
In the lens barrel of this type, however, as clearly 

described above, set screw 8 is the indispensable part 
for back adjustment, but the provision of such parts in 
addition to helicoid screws 4a and 5a increases the 
number of parts and causes a corresponding increase in 
the manufacturing costs. Moreover, when the back 
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adjustment is made, operations to loosen set screw 8, to 
move rack 6, and to again tighten set screw 8 are 
needed, which requires a significant amount of time for 
handling a tool, such as a screw driver, and lowers the 
work efficiency. Furthermore, helicoid screws 4a and 
5a which control the movement of inner barrel 4 have 
generally comparatively large pitch and even if these 
are precisely made, some play remains which makes 
precise back adjustment difficult and means that con 
siderable skill is required. 
FIGS. 3 to 5 illustrate an embodiment of the lens 

barrel in accordance with the present invention. The 
particular embodiment of the lens barrel illustrated is 
one for a small camera and is provided in the camera 
casing. Lenses 1, 2 and 3 correspond to the lenses of 
the conventional devices as shown in FIG. 1. The lenses 
are mounted on the inner circumference of an inner 
barrel 12 in a well known manner, such as by heat 
fitting and a ring 11. Outer barrel 13 loosely fits around 
inner barrel 12 and is attached to upper wall 14 of the 
camera by means of a screw (not shown). A focussing 
member 15 includes a rack 15b having a knob 15a 
projecting from a slot 14.a formed in upper wall 14 of 
the camera and a pinion 16 engaging rack 15b of the 
focussing member. Pinion 16 is a separate member 
concentrically arranged around inner barrel 12 in this 
embodiment, but may be integrally formed with inner 
barrel 12. In FIG. 4, when focussing member 15 is 
moved in slot 14a, inner barrel 12 is freely rotated 
together with pinion 16 relatively to outer barrel 13. A 
hood 17 prevents light from impinging on lenses 1, 2 
and 3 from outside of the picture angle. A stopper 18, 
which restricts the range of movement of focussing 
member 15, is integrally formed on upper wall 14 of the 
camera. 
The rear end of inner barrel 12 which faces film 

plane F of the camera is provided with cam surface 12a 
as illustrated in FIG 3. A tapered screw 19 screwed in 
tapped hole 18a on outer barrel 13 contacts cam sur 
face 12a. Cam surface 12a has a helical shape so that 
inner barrel 12 is advanced along its axial direction at 
a constant rate when inner barrel 12 is rotated, as will 
be further described later. Cam surface 12a is prefer 
ably inclined with respect to the radial direction so that 
it contacts the tapered surface of the tapered screw 19, 
but such an inclination to the direction of radius is not 
always necessary. Hole 14b is formed on upper wall 14 
of the camera, at a location directly above tapped hole 
13a. Hence, a screw driver (not shown) can be inserted 
into hole 14b for freely adjusting tapered screw 19. 
On the other hand, a space 20 is formed between 

inner barrel 12 and outer barrel 13 and spring 21 is 
inserted in this space. Spring 21 contacts flange 12b of 
inner barrel 12 and inner surface 13b of outer barrel 13 
at each end through rings 22 and 23, which rings are 
provided for assisting in a smooth rotation of inner 
barrel 12. Spring 21 urges inner barrel 12 backwards 
relative to outer barrel 13 so as to bias the inner barrel 
to cause cam surface 12a of the inner barrel to contact 
the tapered surface of tapered screw 19. 

In accordance with this arrangement, when tapered 
screw 19 is driven inward, cam surface 12a of inner 
barrel 12 is pressed by the tapered surface of tapered 
screw 19 and in turn, inner barrel 12 is moved for 
wardly without rotation against the urging force of 
spring 21. When tapered screw 19 is loosened, inner 
barrel 12 is moved straight backward by the urging 
force of spring 21. Although pinion 16 is also moved in 
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4 
conjunction with the movement of inner barrel 12, the 
engaged focussing device 15 is not moved in any direc 
tion and only the position at which it is engaged by 
pinion 16 is moved forward or backward. 
Consequently, in the lens barrel of the present inven 

tion, back adjustment is made possible by moving fo 
cussing member 15 to the long distance side to allow it 
to contact stopper 18 and subsequently adjusting ta 
pered screw 19 to move inner barrel 12 to the position 
where the light from infinite objects focuses on the 
image plane of the film, i.e., the position where the 
back focal length D is set to the designed value. In this 
embodiment, back adjustment can be made very easily 
and still very precisely because spring 21 always presses 
cam surface 12a against the tapered surface of tapered 
screw 19, without any play being present between the 
two surfaces. 
With such an arrangement, focussing of the lenses is 

accomplished by moving focussing device 15 as fol 
lows. In FIG. 4, when focussing member 15 is moved to 
the right (the short distance side), inner barrel 12 is 
rotated in a clockwise direction and the portion of cam 
surface 12a which is shallow cut from the rear end of 
inner barrel 12 (part A in FIG. 5) comes into contact 
with the tapered surface of tapered screw 19. Since the 
tapered screw is fixed, inner barrel 12 is moved forward 
against the urging force of spring 21 by the rotation. 
The light from a nearer object is thereby focused into 
the image on the plane of film F. Alternatively, when 
focussing member 15 is moved to the left as shown in 
FIG. 4 (the long distance side), inner barrel 12 is ro 
tated in a counterclockwise direction and the portion 
of cam surface 12a which is deeply cut from the rear 
end of inner barrel 12 (part B in FIG. 5) comes into 
contact with the tapered surface of tapered screw 19. 
Inner barrel 12 is then moved backward by the urging 
force of spring 21. In this case, the light from a farther 
object is thereby focused on the image plane of film F. 
Thus, the lens barrel of the embodiment has no helicoid 
screw as in the conventional lens barrel of FIGS. 1 and 
2, but back ajustment as well as focussing can be 
achieved by the joint efforts of cam surface 12a, ta 
pered screw 19, and spring 21. 
While the above description has presented one em 

bodiment of the present invention, other embodiments 
of the present invention are also possible. For example, 
lenses 1,2 and 3 are shown as being directly attached to 
inner barrel 12 in the above embodiment for the sake 
of simplification, but lenses 1, 2 and 3 also may be 
attached on the inner surface of a cylinder integrally fit 
within inner barrel 12. Thus, inner barrel 12 can be 
integrally formed with lenses 1, 2 and 3. In the illus 
trated embodiment, such parts as diaphragm mecha 
nism is omitted for simplification, but these parts may 
be included unless they obstruct the above movement 
of inner barrel 12. Since cam surface 12a is easily 
formed if inner barrel 12 is made of a molded plastic 
material as compared with a metal or a similar material, 
the present invention is the most suitable for lens bar 
rels made of plastic, but this is not to be considered a 
limitation upon the invention. The use of an eccentric 
pin in lieu of the tapered screw in the embodiment can 
also provide the same result by changing the rotation 
angle of the eccentric pin. 

It is noted that the above description and the accom 
panying drawings are provided merely to present exem 
plary embodiments of the present invention and that 
additional modifications of such embodiments are pos 
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sible within the scope of this invention without deviat 
ing from the spirit thereof. 

I claim: 
1. A lens barrel for a camera comprising: an objective 

lens unit; 
an outer sleeve adapted to be mounted on a camera; 
an inner sleeve integrally coupled with said objective 
lens unit and movably mounted within said outer 
sleeve; 

helical cam means provided at one end portion of 10 
said inner sleeve and assisting in adjusting the focus 
of said objective lens unit; 

a screw threadably fitted within said outer sleeve and 
having an end portion engageable with said helical 
can means; 

biasing means for urging said inner sleeve so as to 
cause said helical cam means to engage said end 
portion of said screw, said inner sleeve being 
moved in an axial direction relative to said outer 
sleeve through the engagement between said end 
portion of said screw and said helical cam means 
when said screw is screwed inwardly; and 

manually operable means for rotating said inner 
sleeve relative to said outer sleeve, said inner 
sleeve, when rotated, being shifted relative to said 
outer sleeve in the axial direction for focus adjust 
ment through the engagement between said end 
portion of said screw and said helical cam means. 

2. A lens barrel as defined in claim 1, wherein said 
helical cam means is integrally formed at the rear end 
of said inner sleeve. 

3. A lens barrel as defined in claim 1, wherein said 
screw has a tapered end portion and said helical cam 
means has a surface engageable with said tapered end 
portion. 
4. A lens barrel as defined in claim 1, wherein said 

manually operable means includes a manually operable 
rack and a pinion integrally mounted with said inner 
sleeve and engaged with said rack. 

5. A lens barrel as defined in claim 1, wherein said 
inner sleeve is made of plastic material. 
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6 
6. A lens barrel for a camera comprising: 
an objective lens unit; 
an outer sleeve adapted to be attached to a camera at 
a rear end thereof; 

an inner sleeve integrally coupled with said objective 
lens unit and movably mounted within said outer 
sleeve; 

helical cam means provided at one end portion of 
said inner sleeve and assisting in adjusting the focus 
of said objective lens unit; 

a screw threadably fitted within said outer sleeve and 
having an end portion engageable with said helical 
can means, w 

biasing means for urging said inner sleeve so as to 
cause said helical cam means to engage with said 
end portion of said screw, said inner sleeve being 
moved in an axial direction relative to said outer 
sleeve through the engagement between said end 
portion of said screw and said helical cam means 
when said screw is screwed inwardly; and 

manually operable means for rotating said inner 
sleeve relative to said outer sleeve, said inner 
sleeve, when rotated, being shifted relative to said 
outer sleeve in the axial direction for focus adjust 
ment through the engagement between said end 
portion of said screw and said helical cam means. 

7. A lens barrel as defined in claim 6, wherein said 
helical cam means is integrally formed at the rear end 
of said inner sleeve. 

8. A lens barrel as defined in claim 6, wherein said 
screw has a tapered end portion and said helical cam 
means has a surface engageable with said tapered end 
portion. 

9. A lens barrel as defined in claim 6, wherein said 
manually operable means includes a manually operable 
rack and a pinion integrally mounted with said inner 
sleeve and engaged with said rack. 

10. A lens barrel as defined in claim 6, wherein said 
inner sleeve is made of plastic material. 
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